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Abstract 

Objectives To determine the efficacy of intraoperative treatment with 
low dose tranexamic acid in reducing the rate of perioperative 
transfusions in patients undergoing radical retropubic prostatectomy. 

Design Double blind, parallel group, randomised, placebo controlled 
trial. 

Setting One university hospital in Milan, Italy. 

Participants 200 patients older than 18 years and undergoing radical 
retropubic prostatectomy agreed to participate in the trial. Exclusion 
criteria were atrial fibrillation, coronary artery disease treated with drug 
eluting stent, severe chronic renal failure, congenital or acquired 
thrombophilia, and known or suspected allergy to tranexamic acid. 

Interventions Intravenous infusion of tranexamic acid or equivalent 
volume of placebo (saline) according to the following protocol: loading 
dose of 500 mg tranexamic acid 20 minutes before surgery followed by 
continuous infusion of tranexamic acid at 250 mg/h during surgery. 

Main outcome measures Primary outcome: number of patients receiving 
blood transfusions perioperatively. Secondary outcome: intraoperative 
blood loss. Six month follow-up to assess long term safety in terms of 
mortality and thromboembolic events. 

Results All patients completed treatment and none was lost to follow-up. 
Patients transfused were 34 (34%) in the tranexamic acid group and 55 
(55%) in the control group (absolute reduction in transfusion rate 21 % 
(95% 01 7% to 34%); relative risk of receiving transfusions for patients 
treated with tranexamic acid 0.62 (0.45 to 0.85); number needed to treat 



5 (3 to 14); P=0.004). At follow-up, no patients died and the occurrence 
of thromboembolic events did not differ between the two groups. 

Conclusions Intraoperative treatment with low dose tranexamic acid is 
safe and effective in reducing the rate of perioperative blood transfusions 
in patients undergoing radical retropubic prostatectomy. 

Trial registration OlinicalTrials.gov identifier NCT00670345. 

Introduction 

In 2008, prostate cancer was the second most frequently 
diagnosed cancer in men worldwide, with an estimated 899 000 
new cases (13% of all new cancer cases).' In Europe the same 
year, prostate cancer was the most frequently diagnosed cancer 
in men, with an estimated 382 000 new cases (22%) and an 
estimated incidence of 93 per 100 000 men per year.^ Based on 
rates from 2005 to 2007, 16% of men born today will be 
diagnosed with prostate cancer during their lifetime.' In the 
period from 1999 to 2006, 80% of individuals newly diagnosed 
with prostate cancer had localised disease.' Active treatment is 
usually recommended for patients with localised prostate cancer 
and a good life expectancy. Radical prostatectomy is the only 
treatment for localised prostate cancer that has a cancer specific 
survival benefit when compared with watchful waiting in 
patients with low and intermediate risk localised prostate cancer 
and a life expectancy of more than 10 years.^'Despite the 
introduction of laparoscopy (including robotic assisted 
approaches), open radical retropubic prostatectomy is still the 
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standard surgical treatment for localised prostate cancer.^ One 
of the most important complications of this procedure is 
intraoperative and postoperative bleeding. Indeed, patients 
undergoing open radical prostatectomy often require blood 
transfusions. Red blood cell transfusion is fundamental to 
manage anaemia and is one of the few treatments that adequately 
restores tissue oxygenation when oxygen demand exceeds 
supply.' 

Nonetheless, blood transfusions have rare but potentially serious 
adverse effects. Immune mediated effects include haemolytic 
reactions (acute and delayed), acute lung injury, and 
immunomodulation.* Other effects include coagulopathic 
complications from massive transfusion, mistransfusion, and 
non-immune haemolysis." Transfusion associated infections are 
still a concern for allogeneic transfusions, especially because 
of the potential threat of emerging infectious disease agents.'^ 
Blood transfusions are also associated with an increased 
mortality after major surgery.'" Additionally, blood is a scarce 
resource, and there are substantial economic costs associated 
with allogeneic transfusions." 

Disorders of haemostasis are often associated with prostate 
surgery, with the risk of bleeding being related to systemic and 
local activation of fibrinolysis.'" '"' Tranexamic acid is a synthetic 
derivative of the amino acid lysine that exerts an antifibrinolytic 
action.'" A recent large randomised trial showed that tranexamic 
acid reduces mortality in patients with trauma and substantial 
haemorrhage." Tranexamic acid is the standard treatment used 
to reduce the rate of perioperative transfusion in cardiac 
surgery." Its efficacy has also been suggested in orthopaedic 
and liver surgery. '^ "* The efficacy of tranexamic acid has not 
yet been shown in urological surgery. Treatment with tranexamic 
acid does not seem to adversely affect mortality and morbidity. " 
Conversely, use of aprotinin is associated with an increased risk 
of death,"" and recombinant activated factor VII is associated 
with an increased risk of arterial thromboembolic events."' 
Moreover, tranexamic acid is much cheaper than other 
haemostatic drugs." 

We conducted a randomised controlled trial to assess the 
efficacy of tranexamic acid in reducing the rate of blood 
transfusion in patients undergoing open radical prostatectomy 
and the long term safety of this treatment. 

Methods 

Trial design and participants 

We undertook a single centre, double blind, parallel group, 
randomised, placebo controlled trial to determine the effect of 
intraoperative treatment with tranexamic acid on the number of 
patients receiving blood transfusions during the perioperative 
period (that is, during surgery and subsequent hospital care) in 
patients undergoing radical retropubic prostatectomy. The study 
was conceived according to the principles of the Declaration of 
Helsinki. After protocol approval by the hospital's ethics 
committee, we conducted the study at San Raffaele Hospital, 
Milan, Italy, between April 2008 and May 2010, when we 
reached the planned number of patients enroUed.^^ Our report 
accords with the CONSORT 2010 statement.'"* 

Patients older than 18 years, undergoing radical retropubic 
prostatectomy (associated with lymph node dissection when 
required for oncological radicality), and who provided written 
informed consent were eligible for the trial. Exclusion criteria 
were atrial fibrillation, coronary artery disease treated with drug 
eluting stent, severe chronic renal failure (serum creatinine > 180 
Hmol/L), congenital or acquired thrombophilia, and known or 



suspected allergy to tranexamic acid. Predonation of autologous 
blood was not an exclusion criterion. 

Randomisation and masl(ing 

We created the randomisation sequence by permuted block 
randomisation with a block size of 20 and a 1 : 1 allocation 
generated by computer. The allocation sequence was prepared 
by an independent operator not otherwise involved in the trial 
and was concealed by opaque, sealed envelopes that were 
sequentially numbered. After the patients' eligibility had been 
confirmed and the consent procedures completed, we randomly 
allocated patients to the intervention or placebo group by 
assigning them the sequentially numbered envelope with the 
lowest number. Trial participants, care providers, and data 
collectors were blinded to group assignment. A nurse, who was 
not involved in the study or in the care of the patients, opened 
the sealed envelope in a room away from the operating theatre 
and prepared the treatment. The bottle with the loading dose 
and the syringe for the continuous intravenous infusion were 
labelled only with the acronym of the trial name and the patient' s 
randomisation number. Bottles and syringe containing 
tranexamic acid were indistinguishable from those containing 
placebo (tranexamic acid is a colourless substance). After 
treatment preparation, the envelope was resealed. 

Intervention 

Patients randomly assigned to the intervention group received 
tranexamic acid (Ugurol, Rottapharm SpA, Milan, Italy; 0.5 g/5 
mL vial) according to the following protocol: a loading dose of 
500 mg of tranexamic acid diluted in 100 mL of saline was 
infused slowly intravenously 20 minutes before surgery, and a 
continuous intravenous infusion of tranexamic acid was given 
at a rate of 250 mg/h (2.5 mL/h, using undiluted tranexamic 
acid contained in the vials) from surgical incision until skin 
closure. Patients assigned to the control group received placebo 
(saline) with identical volumes and rates of infusion. 

Patients were managed with general or spinal anaesthesia 
according to clinical needs and to the patient's and surgeon's 
preferences. No form of cell salvage was allowed during and 
after surgery. 

To standardise treatment practice and the management of blood 
products, we used a mandatory transfusion protocol. If the 
haemoglobin concentration was lower than 80 g/L, or if it was 
lower than 100 g/L and associated with severe hypotension that 
did not respond to colloid infusion and inotropic drugs, one or 
more units of autologous whole blood or of allogeneic packed 
red blood cells were transfused to keep the concentration of 
haemoglobin above 80 g/L (or above 100 g/L in the case of 
severe hypotension)."' Each transfusion of a single unit of blood 
was followed by a haemoglobin test to assess the need for 
another transfusion. Preoperative autologous blood donations, 
if present, were transfused first. Transfusions were done during 
surgery, in the recovery room after surgery, or in the hospital 
ward on the basis of a blood test confirming that the patient met 
the criteria of the transfusion protocol. The decision to transfuse 
was made blind to patient group. One of the two doctors in 
charge of the trial (AC and AB) authorised transfusions, strictly 
following the above protocol. 

Blood samples were collected before surgery, during surgery 
(just after prostate removal), and 4 hours and 24 hours after 
surgery. Topical haemostatic drugs used during surgery were: 
Floseal Hemostatic Matrix (Baxter International, Deerfield, IL, 
USA), Tabotamp (Johnson & Johnson, New Brunswick, NJ, 
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USA), and Lyostypt (B Braun Melsungen AG, Melsungen, 
Germany). 

Outcome measures 

The main outcome measure was the number of patients receiving 
blood transfusions (either packed red blood cells or autologous 
whole blood) perioperatively (that is, from surgery until hospital 
discharge). 

The secondary outcome was intraoperative blood loss — that is, 
the sum of blood volume aspired during surgery and blood 
volume absorbed in gauzes (calculated as the weight difference 
between gauzes before and after surgery). 

We followed up patients by telephone one month and six months 
after randomisation to assess survival and occurrence of major 
cardiac, cerebrovascular, and thromboembolic events. 

Statistical analysis 

Sample size calculations were based on a two sided a error of 
0.05 and 80% power. Fifty per cent of patients undergoing 
radical retropubic prostatectomy have been shown to receive 
blood transfusions in the perioperative period. With the use 
of tranexamic acid, we expected to see a reduction in the number 
of patients receiving blood transfusions of about 40%, as has 
been shown for other types of surgery." We calculated that 
we would need a sample size of 93 patients per group. Therefore, 
we planned to study 200 patients in total. 

We undertook data analysis between November and December 
2010. Data were stored electronically and analysed by use of 
IBM SPSS Statistics software version 19 and SAS software 
version 9, and are expressed as mean (standard deviation) or 
number (%) if not otherwise stated. Data analysis was by 
intention to treat, according to a pre-established analysis plan. 
We compared dichotomous data with the two tailed %' test, using 
Yates correction or Fisher exact test when appropriate. We 
compared continuous measures by analysis of variance 
(ANOVA) or Wilcoxon test. We reported results of blood 
product transfusions also as relative risks and numbers needed 
to treat (95% confidence intervals); we also calculated 95% 
confidence intervals for intraoperative blood loss. We used two 
sided significance tests throughout our data analysis. To exclude 
trends towards differences (P <0.2) or accidental differences 
(P<0.05) in demographic, medical, or surgical characteristics 
between the two groups from influencing our results, we did a 
supplemental analysis using a multivariate binary logistic model. 

This study is registered on ClinicalTrials.gov with the identifier 
NCT00670345. 

Results 

Of 205 patients who met the inclusion criteria, 200 gave written 
informed consent and underwent randomisation to receive 
tranexamic acid or placebo (fig llj). Treatment groups were 
balanced with respect to all baseline patient characteristics, with 
the exception of more patients in the tranexamic acid group 
receiving chronic drug treatment with calcium channel blockers 
(P=0.0 1) and a slightly lower mean platelet count in the patients 
of the tranexamic acid group (P=0.0502) (table l|i). The mean 
concentration of preoperative haemoglobin was 139 g/L 
(standard deviation 1.15) in the control group and 141 g/L(1.29) 
in the treatment group (P=0.4) (fig 20). All patients received 
their intended treatment. 

The transfusion rate was significantly lower in the tranexamic 
acid group than in the placebo group (P=0.004) (table 21,1). The 
absolute reduction in the rate of blood transfusion was 21% 



(95% confidence intervals 7% to 34%), the relative reduction 
was 38% (14% to 55%), the relative risk of receiving blood 
transfusions for patients treated with tranexamic acid was 0.62 
(0.45 to 0.85), and the number needed to treat was 5 (3 to 14). 
The rate of transfusion not only of packed red blood cells but 
also of autologous whole blood was significantly lower in 
patients receiving tranexamic acid than in those receiving 
placebo (table 2). Table 311 shows details of intraoperative and 
postoperative transfusions. No deviation from the transfusion 
protocol was reported. 

The mean intraoperative blood loss was significantly lower in 
the tranexamic acid group than in the placebo group (1 103 mL 
(standard deviation 500.8) v 1335 mL (686.5), difference 232 
mL (95% confidence intervals 29.7 to 370.7); P=0.02) (table 
4li). Furthermore, haemoglobin concentrations during surgery 
and the first day after surgery were higher in the intervention 
group than in the placebo group (fig 2, table 5 [I). Results from 
all other blood tests after randomisation were similar in the two 
groups (table 5). Volume of intravenous fluids, use of topical 
haemostatic drug, length of surgery, postoperative fluid drain 
losses, and length of hospital stay were similar in the two groups 
(table 611). 

The median number of units of blood transfused to each patient 
was significantly reduced in the tranexamic acid group (0 
(interquartile range 0-1)) compared with the placebo group (1 
(0-1.5)) (P=0.004). 

The web table provides details about autologous blood 
predonation and reinfusion. Preoperative haemoglobin 
concentration was 137 g/L (standard deviation 13.7) for patients 
who made autologous blood donations and 138 g/L (1 1.3) for 
patients who did not make donations (P=0.7). 

A multivariate analysis showed that tranexamic acid was the 
only independent predictor of reduced risk of blood transfusion 
(relative risk 0.64, 95% confidence intervals 0.45 to 0.9) when 
we adjusted for all the prerandomisation variables with a 
non-significant trend (P<0.2) towards a difference between the 
groups. No adverse reaction related to blood transfusions was 
reported. No patient received aprotinin or recombinant activated 
factor VII as concomitant or rescue intervention. 

We completed the one month and six month follow-up for all 
200 patients; we did not record any death. At one month 
follow-up, we recorded two thromboembolic events in two 
patients in the control group (both deep vein thrombosis in the 
lower limb) and none in the tranexamic acid group. At six month 
follow-up, we recorded three more thromboembolic events in 
three patients in the control group (one myocardial infarction, 
one pulmonary thromboembolism, and one deep vein thrombosis 
in the lower limb) and two events in two patients in the 
tranexamic acid group (one myocardial infarction, and one deep 
vein thrombosis in a lower limb). In total, we recorded five 
thromboembolic events in the control group and two in the 
intervention group (relative risk in intervention group 0.4 (95% 
confidence intervals 0.09 to 1.74); P=0.4). 

Discussion 
Principal findings 

Our study shows that intraoperative treatment with low dose 
tranexamic acid significantly reduces the rate of blood 
transfusions in urological surgery. Furthermore, we recorded 
no increase in thromboembohc events at six months' follow-up. 
The 232 mL mean reduction of intraoperative blood loss in the 
tranexamic acid group was not only statistically significant but 
also of clinical relevance, because 38% fewer patients needed 
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transfusion and perioperative anaemia was less severe than in 
the placebo group. 

Intraoperative treatment with tranexamic acid reduced not only 
exposure to allogeneic blood, but also the need for autologous 
transfusions. This finding could contribute to recent doubts 
about the usefulness and cost effectiveness of preoperative 
autologous donation in this type of oncological surgery."^ 
Tranexamic acid inhibited fibrinolysis while having no apparent 
effect on laboratory blood clotting parameters. A suggested 
explanation for this finding is that tranexamic acid accumulates 
in the extracellular space of tissues where it inhibits tissue 
fibrinolysis"'^; this could explain why stabilisation of the blood 
clots by this drug is associated with no apparent effect on 
laboratory blood clotting parameter. 

Comparison with other studies 

We are unaware of any previously published randomised study 
investigating the use of tranexamic acid in open radical 
prostatectomy. In a randomised study on patients undergoing 
endoscopic prostate surgery for benign disease, treatment with 
tranexamic acid significantly reduced intraoperative bleeding 
but did not reduce postoperative rates of blood transfusion."' 
The researchers used an entirely different treatment schedule 
in this study (2 g tranexamic acid by mouth thrice daily on the 
operative and first postoperative day, with no intravenous 
infusion of tranexamic acid during surgery), and did not have 
a long term follow-up or a clear power calculation. 

Although radical prostatectomy is a very common surgical 
intervention, only two randomised controlled trials have shown 
a non-surgical strategy that is effective at reducing the 
transfusion rate in this setting. 

In 2003, Friederich and colleagues suggested that an 
intraoperative infusion of recombinant activated factor VII 
significantly reduced perioperative blood loss and the rate of 
transfusion.'" This study had some limitations: it included far 
fewer patients than our study (n=36), had an unclear power 
calculation (based on the expected reduction in blood loss rather 
than the expected reduction in transfusion rate), and did not 
have a long term follow-up. The absence of a long term 
follow-up is particularly important because of a potential link 
between increased risk of mortaUty and thrombotic events and 
haemostatic drug use. In particular, aprotinin was recently 
withdrawn from the market after being associated with an 
increased risk of death."" The use of off label recombinant 
activated factor VII to control perioperative haemorrhage in 
patients with no known congenital haemostasis and coagulation 
defects has recently been questioned by meta-analyses reporting 
a significantly increased risk of perioperative stroke in cardiac 
surgery'' and of arterial thromboembolic events when using 
high doses in the overall population, especially among the 
elderly.^' Tranexamic acid is now the only drug that has been 
shown to improve haemostatic function without being associated 
with an increased risk of thrombotic adverse events, also at long 
term folio w-up.'" 

Induced hypotension by neuraxial anaesthesia is the only 
non-pharmacological and non-surgical strategy that reduces the 
rate of transfusions in prostatectomy. In 2006, O'Connor and 
colleagues showed that controlled hypotension using a combined 
technique (epidural and general anaesthesia) during surgery 
significantly reduced the rate of transfusions and perioperative 
blood loss compared with general anaesthesia alone.'" However, 
this intervention has not been widely accepted or incorporated 
into surgical routine. 



Our randomised trial answers to the claim of a recent Cochrane 
review that large randomised controlled trials are needed to 
assess the efficacy and safety of tranexamic acid in surgical 
procedures different from cardiac surgery." 

Strengths and weal<nesses of the study 

Intraoperative treatment with low dose tranexamic acid is 
attractive because it is a very simple intervention and because 
tranexamic acid is a relatively inexpensive drug (compared with 
aprotinin and recombinant activated factor VII) that is not 
covered by patent. Moreover, our trial inclusion criteria were 
very broad and consequently almost all patients undergoing 
radical prostatectomy could be treated with tranexamic acid. 
Our study has a six month follow-up that assessed not only 
mortality, but also the occurrence of thromboembolic events in 
trial participants. 

Conversely, data from our long term follow-up do not have 
sufficient power to make a definitive conclusion about safety: 
we recorded very few adverse events, and we recorded these 
events only if there was clinical evidence, therefore, we could 
have under-reported the frequency of these events. However, 
the number of thromboembolic events was lower in the 
tranexamic acid group than in the control group, and our data 
accord with those from other studies and reviews that have not 
recorded an increased risk of non-fatal thromboembolic 
complications associated with tranexamic acid use.'* " " "° " 
Another possible hmitation is that the method of concealment 
of the allocation sequence by opaque, sequentially numbered, 
sealed envelopes might be considered suboptimal compared 
with other expensive and remote methods of randomisation. 

Intraoperative treatment with low dose tranexamic acid could 
also be considered in other settings of urological surgery where 
major perioperative bleeding could happen, such as cystectomy, 
nephrectomy, and renal cancer tumorectomy. 
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urological surgery 
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Tables 



Table I Baseline characteristics of trial participants 





Placebo group (n=100) Tranexamic acid group (n=100) 


r 


Ags (yssrs)* 


64 (7.8) 


64 (7.4) 


n ft 


Weight (kg)* 


79 (11.9) 


80 (10.7) 


0.6 


Body mass index (kg/m')' 


26.5 (3.19) 


26.7 (3.23) 


0.6 


Body mass index >30 kg/rrf 


15 (15) 


15 (15) 


0.9 


American Society of Anestiiesiologists (ASA) physical status score >2 


5(5) 


6(6) 


0.9 


Lee's revised cardiac risl< index >1 


5(5) 


8(8) 


0.5 


Hypertension 


37 (37) 


50 (50) 


0.087 


Coronary artery disease 


4(4) 


5(5) 


0.9 


Strol<e 


1 (1) 


2(2) 


0.9 


Preoperative systolic arterial pressure (mm Hg)* 


137 (17.4) 


138 (16.9) 


0.6 


Preoperative diastolic arterial pressure (mm Hg)* 


79 (9.6) 


80 (10.3) 


0.3 


Preoperative treatment 


Antiplatelets 


7(7) 


17(17) 


0.0502 


Calcium channel blocl<ers 


7(7) 


20 (20) 


0.01 


Diuretics 


17(17) 


16 (16) 


0.9 


P blockers 


9(9) 


19 (19) 


0.06 


Angiotensin-converting enzyme inhibitors 


31 (31) 


37 (37) 


0.4 


Hypolipidaemic drugs 


11 (11) 


13 (13) 


0.8 


Preoperative Gleason scoret 


6 (6-7) 


6 (6-7) 


0.4 


Preoperative autologous blood donation 


41 (41) 


35 (35) 


0.5 


Nerve-sparing radical prostatectomy 


68 (68) 


72 (72) 


0.6 


General anaesthesia 


58 (58) 


52 (52) 


0.4 


Spinal anaesthesia 


42 (42) 


48 (48) 


0.4 


No of lymph node stations removedt 


4 (4-6) 


4 (4-6) 


0.9 



Data are number (%) unless stated otherwise. 
*Data are mean (standard deviation). 
fData are median (Interquartile range). 
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Table 7| Blood product transfusions during entire hospital stay 





Placebo group (n=100) Tranexamic acid group (n=100) 


P 


Relative risk of event (95% CI) 


Any blood product 


55 (55) 


34 (34) 


0.004 


0.62 (0.45 to 0.85) 


Packed red blood cells 


37 (37) 


22 (22) 


0.02 


0.59 (0.38 to 0.93) 


Autologous whole blood 


25 (25) 


13 (13) 


0.04 


0.52 (0.28 to 0.96) 


Fresh frozen plasma 


3(3) 


2(2) 


0.9 


0.66 (0.11 to 3.9) 


Data are number (%) unless stated otherwise. 
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Table 3| Blood product transfusion during different phases of hiospital stay 





During surgery 


In recovery room 


After discharge from recovery room 




No (%) of patients 
transfused 


No (%) of patients 
transfused 


No (%) of 
patients 
transfused 


P, relative risk of 
event (95% CI) 


No (%) of patients 
transfused 


P, relative risk of 
event (95% CI) 


Packed red blood cells 


Placebo group 


28 (28) 


P=0.008, 0.43 


3(3) 


P=0.6, 0.33 (0.04 


14 (14) 


P=0.8, 0.86 (0.42 to 


Tranexamic acid 
group 


12 (12) 


(0.23 to 0.79) 


1 (1) 


to 3.15) 


12 (12) 


1.76) 


Autologous whole blood 


Placebo group 


23 (23) 


P=0.02, 0.43 (0.22 


2(2) 


P=0.9, 1.5(0.26to 


1 (1) 


P=0.9, 1 (0.06 to 


Tranexamic acid 
group 


10 (10) 


to 0.86) 


3(3) 


8.79) 


1 (1) 


15.77) 


Packed red blood cells or autologous whole blood (or both) 


Placebo group 


47 (47) 


P>0.001, 0.47 


5(5) 


P=0.9, 0.8 (0.22 to 


15 (15) 


P=0.8, 0.86 (0.43 to 


Tranexamic acid 
group 


22 (22) 


(0.30 to 0.71) 


4(4) 


2.89) 


13 (13) 


1.73) 


Any blood product 


Placebo group 


47 (47) 


P>0.001, 0.47 


5(5) 


P=0.9, 0.8(0.22 to 


15 (15) 


P=0.8, 0.86 (0.43 to 


Tranexamic acid 


22 (22) 


(0.30 to 0.71) 


4(4) 


2.89) 


13 (13) 


1.73) 



group 
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Table 4| Intraoperative blood loss 



Volume (mL) Placebo group (n=1 00) Tranexamic acid group (n=100) 


P 


Difference (95% CI) 


Suctioned blood 1012(608.1) 


810 (390.2) 


0.009 


202 (59 to 345) 


Blood absorbed In gauzes 322 (1 51 .8) 


293 (188.6) 


0.053 


29 (-19 to 78) 


Total intraoperative blood loss 1335 (686.5) 


1103 (500.8) 


0.01 


232 (30 to 371) 


Data are mean values (standard deviation) unless stated othenwise. 
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Table f I Preoperative, intraoperative, and postoperative blood tests of study patients 

Postoperative period 



Blood test/study group 


Preoperative 
Mean (SD) 


Intraoperative period (after prostate removal) 
Mean (SD) P 


4 hours after surgery 
Mean (SD) P 


24 hours after surgery 
Mean (SD) P 


Haemoglobin (g/L) 


Placebo 


139 (11.5) 


108 (15.4) 


P=0.009 


116 (12.5) 


P=0.008 


108 (11.6) 


P=0.009 


Tranexamic acid 


141 (12.9) 


113 (13.4) 




120 (11.6) 




112 (10.7) 




Platelet count (lO'/L) 


Placebo 


214 (56.9) 


179 (49.3) 


P=0.064 


175 (48.8) 


P=0.2 


175 (45.5) 


P=0.4 


Tranexamic acid 


200 (44.2) 


167 (41.7) 




167 (40.2) 




169 (36.8) 




International normalised ratio 


Placebo 


1 .04 (0.06) 


1.22 (0.15) 


P=0.3 


1.19 (0.09) 


P=0.8 


1.21 (0.10) 


P=0.4 


Tranexamic acid 


1 .04 (0.06) 


1.25 (0.24) 




1.19 (0.1) 




1.23 (0.09) 




Prothrombin time ratio 


Placebo 


1.01 (0.07) 


1.03 (0.15) 


P=0.9 


0.98 (0.09) 


P=0.7 


1.05 (0.07) 


P=0.7 


Tranexamic acid 


1.00 (0.07) 


1.04 (0.18) 




0.99 (0.10) 




1.05 (0.08) 




D-dlmers (|ag/L) 


Placebo 


450 (510) 


1000 (2780) 


P=0.5 


370 (130) 


P=0.5 


1430 (3340) 


P=0.4 


Tranexamic acid 


380 (230) 


720 (2480) 




340 (70) 




1000 (2570) 




Antlthrombin (%) 


Placebo 


88 (11.8) 


67 (12.3) 


P=0.9 


83 (10.6) 


P=0.9 


75 (11.1) 


P=0.9 


Tranexamic acid 


85 (15.1) 


67 (12.1) 




84 (6.9) 




75 (11.2) 




Serum creatinine (|imol/L) 


Placebo 


82 (14.1) 






81 (15.0) 


P=0.3 


84 (20.3) 


P=0.3 


Tranexamic acid 


84(19.5) 






85 (18.6) 




88 (21 .2) 




SD=standard deviation. 
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Table 6 | Other intraoperative and postoperative variables monitored 





Placebo group (n=100) Tranexamic acid group (n=100) 


P 


Volume of crystalloids infused intraoperatively (mL) 


3660 (1140) 


3658 (1180) 


0.9 


Volume of colloids infused intraoperatively (mL) 


350 (366.6) 


286 (340.2) 


0.2 


Topical haemostatic drug use during surgery* 


44 (44) 


37 (37) 


0.3 


Surgery length (min) 


166 (44) 


159 (40) 


0.3 


Time spent in recovery room (min) 


58 (34) 


50 (25) 


0.074 


Volume of crystalloids infused during postoperative stay in hospital (mL) 


4773 (2282) 


4640 (2461) 


0.7 


Length of postoperative hospitalisation (days) 


9 (4.3) 


9 (4.3) 


0.9 


Fluid drain loss, 0-48 h postoperatively (mL) 


412 (244.3) 


361 (366.0) 


0.2 


All data are mean (standard deviation) unless stated otherwise. 
*Data are number of patients (%). 
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Figures 
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Fig 1 Trial profile 
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Fig 2 Preoperative, intraoperative, and postoperative concentrations of haemoglobin in intervention and control groups 
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